Immobilization of lipase from Azospirillum sp. PRD1 bacteria with trapping method using chitosan alginate has been successfully performed in this study. The study was started by manufacture of the inoculum, followed by the production of enzymes and extraction with centrifugation method. The crude extract obtained was fractionated using ammonium sulphate and the 60% fraction was used for the immobilization of enzymes and determination of its molecular weight. The preparation of chitosan alginate beads were performed using several variations that are chitosan concentration, enzyme volume: chitosan alginate ratio, incubation time and the concentration of TPP. The activity of lipase beads formed was tested using titrimetric methods. The results showed that the fraction of 60% was more pure than the crude extract. The chitosan used has de-acetylation degree of 74.57%. The synthesis of the immobilized lipase beads was optimum at 8.5% chitosan concentration, ratio of enzyme:chitosan alginate of 1:10, 150 min incubation time and 2% TPP concentration with activity of 90 U/mL.
INTRODUCTION
Lipase utilization for domestic industry is limited by its high price [1] . One way to overcome this limitation is to use native microbial lipases from Indonesia, such as from Azospirillum sp. PRD1 bacteria. Lipase from Azospirillum sp. PRD1 bacteria has specific activity of 3324 units/mg protein, optimum temperature of 42 °C and optimum pH 7 [2] [3] . These conditions correspond to the use of lipase as an industrial biocatalyst in the hydrolysis of oil into fatty acids for minimizing thermal degradation products. Nowadays, the hydrolysis of oils into fatty acids in industrial processes is carried out at a temperature of 250 °C, so that the fatty acid products produced is dark colored and side reactions can occur [4] . Therefore, the uses of lipase as biocatalyst for enzymatic oil hydrolysis into fatty acids provide better opportunities.
The utilization of enzyme as biocatalyst in industry is usually in the form of immobilized enzyme. Lipase immobilization technique of Azospirillum sp. PRD1 that will be used in this research is trapping method because it is easy, simple, and relatively cheap. The decrease in activity is also smaller compared to the binding method. The supporting material used was chitosan alginate.
Alginate is a natural heteropolysaccharide with a linear chain of D-mannuronic acid and L-guluronic acid that derived from brown seaweed (Phaeophycea). Alginate has negative charge and will form gel with divalent cations such as calcium [5] . The utilization of calcium alginate as an immobilization support material is because it has several advantages such as non-toxic, relatively inexpensive, and easy to do. Chitosan is a cationic polysaccharide with a linear chain of D-glucosamine and 2-deoxy-2-acetamido-D-glucosamine which can be obtained from shrimp waste [6] [7] . Chitosan has several favorable properties including hydrophilic, biocompatible, biodegradable, antibacterial properties and possess great affinity to enzyme. The use of chitosan as a supporting material on enzyme immobilization process has several advantages as it is easy to get, easy isolation procedure, non-toxic and harmless [8] . The combination of chitosan and alginate can avoid the leakage of enzymes, therefore increasing its stability [9] .
In the immobilization process, in order to produce high activity immobilized lipase beads, it is necessary to perform optimization of the optimum conditions which include: matrix concentration, enzyme volume, contact time and concentration of TPP. The purpose of this study is to determine the optimization on the synthesis of immobilized lipase from Azospirillum sp. PRD1 bacteria using chitosan alginate matrix.
EXPERIMENTS

Materials
Materials used in this study are purely isolates of Azospirillum sp. PRD1 collection of Laboratory of Microbiology-Faculty of Biology Unsoed, chitosan, soybean oil, instant NA (Nutrient Agar) medium, instant NB (Nutrient Broth) medium, aquades, ammonium sulphate, glycerol, NaCl, cellophane, Ba(OH) 2 
Lipase Production.
Lipase production was started with the rejuvenation of the bacteria. A stock isolate of pure Azospirillum sp. PRD1 in glycerol was rejuvenated in the NA slant medium and was incubated for 2 x 24 hours at room temperature. Azospirillum sp. PRD1 Bacteria rejuvenation resulted was then inoculated into NB (Nutrient Broth) medium and was incubated on a Kottermann shaker incubator with speed scale at 7 at room temperature for 10 hours. As much as 20% (v/v) of the inoculum was transferred into an enzyme production medium (NB medium with inducers of 1% soybean oil) and was further incubated in a Kottermann incubator shaker with speed scale at 7 at room temperature for 14 hours. The liquid medium was then centrifuged using a cold centrifuge (6000 rpm, 4 °C, 10 min.) to separate the cell debris and the supernatant. The supernatant obtained is the crude extract of lipase. Lipase activity of the crude extract was measured using the titrimetric method adapted from Prazeres et al. [9] . The substrate used was 25% soybean oil emulsion in a 10% solution of arabic gum and 50 mM phosphate buffer pH 7 with a ratio of 1:2:1 which was mixed until homogeneous. Enzyme reaction mixture consisted of 2.5 ml of soybean oil emulsion, which was incubated for 5 minutes at 35 °C, added with 0.1 mL of enzyme before incubated for 30 minutes. The reaction was stopped by the addition 1.25 mL of acetone: ethanol (1:1) then was titrated using NaOH 0.05 M. As control the addition of the enzyme performed after the addition of acetone: ethanol (1:1). Lipase activity was determined from the volume of NaOH required to titrate the sample reduced by the volume of NaOH required for titration control. One unit (U) of lipase activity is defined as the amount of enzyme that produces 1 μ moles free fatty acid per minute. Unit of enzyme activity is calculated by: U = (V NaOH sample -V NaOH control) x (100 / V enzyme)
Lipase crude extract was concentrated by adding ammonium sulphate salt with 60 % saturation continued by stirring using a magnetic stirrer at 4 ͦ C until the extract was dissolved, then centrifuged in a cold centrifuge (4000 rpm, 4°C, 10 min.). The obtained precipitate was dissolved in 5 mL of 1% (w/v) NaCl and then was dialyzed using a cellophane bag. Dialysis performed at 4 ͦ C while stirring in a magnetic stirrer. The dialysate used was distilled water. Dialysis was performed by replacing the dialysate every 30 min. Each dialysate obtained was tested with a solution of Ba(OH) 2 to determine whether there was salt. Dialysis was stopped when the dialysate does not contain salt marked by the absence of precipitate when tested with a solution of Ba(OH)2. The result of dialysis was furthermore diluted with 1% NaCl to 30 mL, and then the activity and the molecular weight was determined using SDS PAGE electrophoresis 12% using the previous method [10] . Lipase obtained was then immobilized using chitosan alginate matrix.
Lipase Immobilization.
Chitosan used in the immobilization process is characterized by FTIR. Determination of the optimum concentration of chitosan in the manufacture of immobilized lipase beads. Chitosan with various concentration of 7.5%; 8%, 8.5%, 9% and 9.5% (w/v) were dissolved in 1% Acetic acid, at a temperature of 55 ͦ C and stirred until dissolved. Each chitosan solution was added with 1 mL of 1% (w/v) alginate solution (in 0.1 M phosphate buffer pH 7) and 1 ml of enzyme fraction 60% (ratio of volume enzyme: solution of chitosan + alginate solution 1:10). The solution was stirred until homogeneous before dripped into a 2% solution of TPP, allowed to stand for 120 min and further filtered. The activity of chitosan alginate beads formed was tested. Alginate chitosan beads having the highest activity value was subsequently used for the volume variation of the enzyme beads preparation.
Determination of the optimum volume of the enzyme on the manufacture of immobilized lipase beads. The optimum concentration of chitosan and alginate solution 1% (in 0.1 M of phosphate buffer pH 7) was added to the enzyme under enzyme: chitosan alginate volume ratio of: 1:8, 1:9 ; 1:10; 1:11, 1:12. The solution was stirred until homogeneous before dripped into a solution of 2% TPP and allowed to stand for 120 min and furthermore filtered. The activity of Chitosan alginate beads formed was tested. Chitosan alginate beads with the highest activity value were used for the variation of the contact time.
Determination of optimum contact time on the manufacture of immobilized lipase beads. Chitosan with optimum concentration was added with 1 mL of 1% alginate solution (in 0.1 M phosphate buffer pH 7) and 1 ml of 60% enzyme fraction at the optimum ratio is stirred until homogeneous before dripped into a solution of 2% TPP, allowed to stand by contact time variation 60'; 90'; 120'; 150'; 180'; 210' and then filtered. The activity of chitosan Alginate beads formed was tested. Chitosan alginate beads with the highest activity value were used for the variation of concentration of TPP.
Determination of the optimum concentration of TPP in the manufacture of immobilized lipase beads. The solution at the optimum conditions obtained from above procedures were subsequently dripped into a solution of the TPP with the variation of the concentration of 1%, 1.5%, 2%, 2.5%, 3% before let to stand at 150 minutes and then filtered. The activity of the chitosan Alginate beads formed was tested.
RESULTS AND DISCUSSION
Lipase Production from Bacteria Azospirillum sp. PRD1.
Azospirillum sp. PRD1 bacteria was inoculated into NB (Nutrient Broth) medium and incubated on a Kottermann shaker incubator with 7 speed scale at room temperature for 10 hours. As much as 20% of the inoculum was transferred into the enzyme production medium (NB medium with inducers of soybean oil 1%) and was incubated in a Kottermann incubator shaker with 7 speed scale at room temperature for 15 hours. The liquid medium was then centrifuged using a cold centrifuge (6000 rpm, 4 °C, 10 min.) to separate the cell debris and the supernatant. The supernatant obtained was a crude extract of lipase. Lipase crude extract was further fractionated with ammonium sulphate, followed by dialysis to obtain a 60 % fraction. Lipase crude extract and the fractionation results were also analyzed using 60% SDS PAGE electrophoresis. Electrophoresis results can be seen in Figure 1 . Figure 1 shows that the lipase crude extract is found in many protein bands. The lipase fractionation results are shown 2 bands i.e. less than than 14,400 Dalton and 66,200 Dalton molecular weight, respectively. Based on the previous study [11] , the lipase has 65,000 Dalton molecular weight. 
Determination of Degree of Deacetylation of Chitosan
The study begins by determining the quality of chitosan used by measuring the degree of de-acetylation (DD) using IR spectroscopy method. DD shows the percentage of acetyl groups in chitosan lost from the chitin to produce chitosan. The use of DD as quality parameters of chitosan is due to the presence of acetyl groups in chitosan that will decrease the effectiveness of chitosan. A large concentration of acetyl groups in chitosan can lead to weak interaction between the ions and hydrogen bonds that ultimately affect the effectiveness of chitosan. Chitosan is produced in high purity when the acetyl group content is low and this is indicated by a high DD value of chitosan. The analysis showed that the chitosan used in this study has a deacetylation degree (DD) value of 74.57% (Figure 2 ). According to previous study [10] , chitin with DD ranged from 70% -90% is considered as pure chitosan. This suggests that the chitosan used in this study has met the standard DD of chitosan products.
Further step is immobilization of lipase using chitosan alginate thus obtained immobilized lipase beads. To get immobilized lipase beads with high activity, an optimization is carried out.
Lipase immobilization using alginate chitosan.
Chitosan can be mixed with alginate to form a mixture of chitosan-alginate [8] . The alginate mixed with chitosan will cause ionic interaction between the alginate carboxyl group and the chitosan amino terminal residues forming polyelectrolyte complexes [12] . The complex is not soluble in the presence of TPP, thus stabilize the gel. The use of chitosan and alginate as enzymes immobilization matrix have advantages and disadvantages. But the shortage that occurs can be minimized with the use of both the matrix which works synergistically. To get immobilized lipase beads with high activity, variations of alginate chitosan concentration, enzyme volume, contact time and concentration of TPP were performed.
Variations in the concentration of chitosan in the manufacture of immobilized lipase.
The chitosan concentrations used were 7.5, 8.0, 8.5, 9.0, and 9.5%. Onto each was then added with a 1% solution of alginate and 60% enzyme fraction (ratio of the volume of the enzyme solution with a solution of chitosan + alginate of 1:10). The solution was dripped on a 2% solution of TPP and allowed to stand for 120 min and filtered. Chitosan alginate beads formed was tested for its activities. Results showed that lipase immobilizing activity is low at the chitosan concentration of 7.5% (data not shown). This is because the formed beads are fragile and has larger pore size causing enzyme to exit easily from the cavity. Increasing the concentration of chitosan give result to more compact beads formed, so that the activity increases and reaches optimum at chitosan concentration of 8.5%. This is due to the size of the pore of formed beads are also getting smaller and denser so it can withstand the enzyme out of the beads, but are able to contact with the substrate. The smaller the pore size causing it is not easy for enzymes to get out of the beads. The Immobilized lipase activity drops with increasing concentrations of chitosan. This is due to the resulting mixture that is denser so that the beads formed are trailing because it is difficult to be dripped into solution of TPP. Denser mixture of lipase beads having a smaller pore size, and affect the difficulty of interaction between enzyme and the substrate. This is because the composition of the enzyme is not in accordance with chitosan alginate so that the formed beads are fragile. In volume ratio enzyme: chitosan alginate used subsequently, the optimum composition is at the ratio of 1:10. This shows the resulting beads become compact with a smaller pore size that makes it easy for substrate to enter and exit the beads. In volume ratio enzyme: chitosan alginate of 1: 11 and 1: 12, the less volume of enzyme used causing the enzyme less binds to the substrate. This condition leads to a decrease in enzyme activity.
Variation of incubation time on the making of the immobilized lipase
The study was conducted on chitosan concentration of 8.5 %, volume ratio of enzyme: chitosan alginate 1:10, 2% CaCl 2 concentration with a variation of the contact time between lipase immobilized beads with CaCl 2 solution are: 60, 90, 120, 150, 180, and 210 minutes. The interaction of chitosan with alginate resulted in the formation of polyelectrolyte complexes according to the following equation [13] :
This interaction is reinforced by the TPP as the crosslinker. Results show that the activity of the immobilized lipase is initially low (Figure 4 ). This is because the small amount of crosslink formed therefore the bead pores are large. Larger pore size beads cause the enzyme to exit out of the beads. Immobilized lipase activity was increasing slowly with increasing contact time and rose significantly at 150 minutes of contact time, before dropped significantly. The longer contact time between the immobilized lipase beads with TPP solution causing the crosslink between alginate chitosan with TPP increase. This causes the formed beads denser to produce pores that facilitate substrate interaction with the enzyme. Increasing contact time would further decrease the activity of the enzyme. This is due to the possibility of enzyme out of the beads due to the mechanical movement of the shaker incubator, although the data of proteins that pass in and out of beads was not observed. The study was conducted on chitosan concentration of 8.5 %, the volume ratio of enzyme:chitosan alginate (1 : 10), 150 minutes contact time with the variation of the concentration of TPP from 1, 1.5, 2, 2.5, and 3%. Results show that the activity of the immobilized lipase was initially low and reached the peak at the concentration of 2%. Addition of TPP concentration further decreased the enzyme activity significantly ( Figure 5 ). More crosslink compounds used the harder beads formed so that the beads pores are getting smaller. 
CONCLUSION
Lipase from Azospirillum sp. PRD1 bacteria fractionated with 60% saturation level was more pure than the lipase crude extract. Chitosan used as the supporting matrix in the immobilization process has DD value of 74.57%. The manufacture of immobilized lipase beads reach optimum condition at 8.5% chitosan concentration, ratio of enzyme: chitosan alginate 1:10, 150 minutes incubation time and 2% TPP concentration with the activity value of 90 U/mL.
